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Abstract Of JP 2002305213 (A) 
PROBLEM TO BE SOLVED: To provide new solder 
and Its manufacturing method, and an electronic 
apparatus using t he solder, and to provide its 
manufacturing method. SOLUTION: A solder foil 
which is made by rolling material containing particles 
of Cu or the like as metallic particles and particles of 
Sn as solder particles, and the electronic apparatus, 
where components are connected with one another 
by that solder foil. 
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vTffli^RJf. Ti-Ni-Au.* ? X£*fLT RSIfc: 

200°Clil±<?DaiaT^t3^T(i. Ni 
f: Sn £ <7>£&JI (Ni3Sn4) <7)^^JSiiCu-SnM±t^T* 

[0039] i^Zk-oXH. ln-MM&A,t£-#-)Vb 

[ 0 0 4 0 ] ftfc. Zn-Aljfi(i/<,*:1::. Bffl«aS&&*280 

HJWBMSRiWC**. Sn. lnff£^< A*i.4i:. - 

Jfc£36Jgl±'&f& i: * o T V \& Zn-Al ^coSffl^'ffi T V * 
Scot. SSa"C<©3MLh«0BIHI*SrV^ 
[004 1 ] fci^T, Zn-Al mZ&tHZCuX'WmLKS 

n46-r. § £jrr t . zn-Al^{i^fc<7)Mffi^^sm^±^^fi 

±)t Zn-Al COtpiZltm^X'^-r. SJftffifiCOSn-Znffl 

£f,rtf}LT<4. SHWfcSnffltmfcirtfcPfUJS-tf-ii 
>T\ ^(2Sn-ZnfflT\ *£3£JgiiZn-Al^«EfflT# 

(CSni6 o # 2rJ& L . /MC^SFC* ft t V5nffl*S0W 
fcaWifctCiO, S5etSnJiT«yKS-a'. Zn-Al COHO 

tt*«Ha§*«itt>-cs*. -rft^*>. seL^gp^- 

CDte^cofflJtt£i!g*n3-£4 itfr'tl . SiFF&tf^ 
£<ft4„ 

[0042] m3imj£<?)i&&fmn&m^xAi2Dm 

«13±^W-Cu«) § ^ ^ 5 X (N i 46 i % T' %> Ski ^) 14 iZ 

mmhhx. ±mx-}Vtftux\ i^fztfisncom.^ 

Wft § . CuJiltKWfc* *»< , Sn b tf>RJE#iS3fe 
T\ &M3Hfc£« (Cu6Sn5) ^t8«Wtt«{iflfeKT ^ 4 CO 
T. *<j**LTil&SliiBfc:<^. 77-. fc£*J«* 
#{K*T*-<Z>9$W:i&Wl. 4 . Sntf»fc Cuff Sr MigsSD 



^^'#(tlft^ccu^•-/^p B ^^^R^•^t^T' : ii^^c3i^ 

Sn fc f - -y TS.t>'Sn i: S« t COffiM fcfei V vt . SnCO-foiX 
tt, fetLfi£* i 0ttcOffl]±^a^T,fc-&, ;CQfci£>, Snc^ 
(cMicocu Bi^M-i-S.»Elft'l4co[*i±, ^BSI^coffi 

C03fiK|Sl±C0strt, Ni. Ag, ZnffCO^t*^SDCOSfrStffi 
tt'iS. ftfc. Sn^)itSl*I±fcJ4Sn<?5fU> 0 (CSn-Sb 
(5— 10%)tf Cu-Snft;^*» Ni-Snft-^BBS 

j£T12^i+cDSb?&K#fi LT . 246 0 C^^{i:^3^^c ^ )it(S 

[0043] ffiCO^Mfc LT. Cui 0 i>mizm,t>fr^ 

mXfc 5 „ AiaM^Nifto ^ t L < (iNi-Au7 5 -y ^ a 
46-5 # i:TAl#— ^raaVAl^— ;UhNi46-5 § 

C0^ y TIB. Ni 46-5 # CO^Sral ^> R«tCSntC j: h Wi&& 
mm$k£ tlh . Ni i: SnPal0A«P H 1-fb^(ia^(±Ni3S 
n4T"ftD. 200"CtJLhT'(iCu-SnCO)j!c^aEJS t f: DjSV^T 

Kj^scoc^iEJiftv ^ . cutNi^n^tc^ft-rs mmx- 

«— «t= (NiCu) 3Sn4CO^L^^-#il3& i ffMStL-l.i 
fc t ft S . Al jK-^fctt^aWaKRiBtrS 4 J: 3 fc . 
SnrfifcAg, Ni. Zn. TU$F&ffltigtot&Z.kl£**). Al 

[0044] kuco^-MzMLx hmm^M&Mmx 

^ffifcB^fc^afcffljtfC**. fit. Sn^V^T 
co-fb-^UiM^^ffit ->coT'. 280°CJiLhcoWuS5:Jf ofc 
«)(CI4, Sn^55%JilTC0|i)^J:fcTft4AuSn. AuSn2C0-fL^ 

LT . Sf#HW jSiu^^r ^ftfigtT 4 ; t tf'SmX'fo h 
ifc3&»6. Si^-yTlMC0^^7-f Xfc. Witf, Cr-Ni- 
Sn^|g(t4 <! t j; "9 . Au-Sn. AuSnCOffM^'^tft 
4. Au^-zHc^xhig^tffSr^L. Cu. Al. Ag#- 

& il-tf 4 £ b fc ^"SgT-ft 4 . 
[0045] Ag#-;nj>H«fc*^j«*rc» 0 . Mba 
COAg3Sn^^cO^T280°CTi^ftftV^3lfeSM^ 
tgtft4„ 

[0046] 55<T. It^COffiV^Zn-Al^^'-yl- 

iZU :3-5%coffiffl^*>*# . SSfcBWSSTtfifcftM 
g. Ge. Gaff£AtU Kt^Sn. In«»Difi»"C±t:Bffll6iB 
JK^W4. ^LT. ^'ffi. 5SS««ft^46. Cu. A 
g. Niff£Aft.4*§£-i>£>4o ^il<icoM*ii280— 360 
■"C^^TftS, CT^if. Zn-4Al-2Mg-lAg-10SnCO*^ 
A. (i^^'-zl-i: LTSn#-;kSr?l-^rr4 i: . 
?§M LT l> Snmrt-M%k#-Mz-&tfWmt&m& 
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UXrtffcBfflTC* ^7>2rSn , I nf JefOtSt'fi 
T\ R*$riftJRj&*JBf*'C'S 5 . Zn-Al^-zWcSnft-s 

4. 

[0047] Zn-Al^#-;U9;i§-g\ t±/C/^WW-B#^^ 
#i«<^)^fc*0^v^kOWflb^ftft. 4fc. Zn-A 

t^^i^^c^s. at Lx&m-t&nte. mm 

tCu(0--0.2jLn)-Sn(ljLCB>«)oSt*lM-if:T, BrffcEEr 
ieaSS* 1 **. Zn-Ai3fi!if-n^BItcSn*sfiqtf- 

§ 77 >y 7 iK— £r#f&l-£-r 4 i t XWlz 
SSBtt, ifff»*'l4^^±S*l»it^T"$. -¥>W2 

[0048] ft£t3K< . ^lL£0>ffil>££iRfc L 

[ 0 0 4 9 ] mm LfcA12a3S«13£«H«BS)-Cuft-3 
§ (3/xm)38(t> L< JiW-Ni ft -5 g= ) * tt L fc«BfcWBjR3 

12 js7C#HMt-ffiffl T £ 4 3: if „ Cufl;ffi<7) 4 4 

[00 50] ffifflL7tSi^>y:78<7>+M Xt25imOC£> 
•9 „ yX^ifgllO^X(24mmDxt(J¥§)0. 15T&4 

4, axeco2»:u7o-(c»UT, ^fe/i^we 
t x\ ±.T?)%-mMizfrfrh x v uxtmrnx-n 4 . 

[00 5 1 ] 4-T. A1203£ttO3fc£JKaE«i9lfc: J: 

*«JSKai8ft*y-^7(cfia*Sii4. ^LT. ffifiiJP 
Sftft-y -JWfcTRSlf 4 * 1 1 T Si -y 78 * 
?Sll£tf-LTA1203StKl 3tSM£l±\ SDIS (max 380 

•c) , inff (*«Hc2kgf) fciOaMBfiaW-*. 4 
ts . ?SSf JJSffl»S»i6(2>y-^«^ -y 7^BMrr*5fi 



< "5 . fflKn y h u-ju&TZ 4«fi£fc 

[0052] * ft, «2^mn«s«{2^^li^}#f- 

-y-;lx7 * {±A^irill^3Pj±L^B§«©a2r®*t U 
*<rMMfr$>\tA,t£mtr% (CW t T«J10% (max20%) ITF 
L . f - -y 7"*»4><?5tt^<Ol±»aj LJItM« LT V ^ 

4. (2^/^m^7)»§(2^^#^^^^-r4<7)•c^ so- 
t, f-vT^tffitsw^i^^asw^ffiT, oicas^ 

mm^-h i 1 . L*»U *7jit52C u TOAo 

(CffifL40T-\ 200— 250xJmT i ) aRW('-i2fi!*j; OffitL 

4„ 

[00 53 ] A1203*Kl3«^'fil5(2#!)100 <, Ct ll 
^5r?aS±^, T^f2^#t^^hP-X^^(t4<?) 

[0054] mmummz x & ?a k*>*6\ ssr 

tfflRlo»iKSftft*W«fctTV^. Si^-yr 
8 fcfflW^*aa£ftflR«cy-^7 cOjaffltci,ffl»10S:lK 
§ ftJt. « CIS -^^SO-lOOppml^KoBS XMA(=ft 

[00 5 5] i^(^/cTgT-^tL(f , t<«±S 
«^<7)^att#H^T'max270 o CUf*T"Si^ >y 7°*^^" 

Sflffl"*-* maxS J S{2Snft^260°C*^350°C4 

[ o o 5 6 ] 04 \imm»mz ± 4 ^ ^p, 

?4 #>VZ titz * -y 7<7)±ffi*- i|>7>ftjKyh'*tJ: 

mmx*m± lx , $ 4. ti±s«^jiHt4^^^ -y rgp 
ft f - -y T-gRftsomiPffc^wt l it t, w zmmzmwiiz 

^s^(iimt±SIl-3Ag-o.5cu^(7)ii^fi•r■•^^-&$i^4)5■ 

[00 57 ] Cu^-;P2|HJS, Cu^WUt-f 'yTfljT)^ 
^5-<X44(^Ji.(fCr-Ni-Au ; AuJiT^S^THItteC 
u-Sn-Ni ^-CSO^JitfOffM) , Cu^-;U t SMJ^O^ ^ 
7-TX42 (^RH'Ag-Pd^fWcNift-^ ; Cu-Sn-Ni^t" 

MfettFJ*5|ffit-4 . ^•yTffl£?)^^5^X«ffl 
^(2^«T-fc 4 {iA^'OSn t RJtE-f-4 7){2Cu*^Ni 
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t4#iB£> Sn t CO^JSJlfi:^ >y T |5]«Ni i>L< «4Cu 
ffeSe #Stc^«^-tLTAg. Ag-Pt, Ag-Pd. Au-Pd^ 

•AIT, K#*4fc*mt*§<iHK*0r'*rt: 
I^li77 * ^xcnum. Mffl<7)M9&mzi. 0 *'xf{i 

src, 777?xw -ci^^i * ffl v * tzmmammz 

Uf^>F. t> L < l±*3BP i> L < fiSiR^O^M 

asa^hs < &4 t < sr*«m**ft 4 #\ flBt±ss 

t-cofi^vf^^tS^SOK-C'fcofcC^-Y H4S20E). 

TWEiS^r 4 , Cu t CuStHii L o j&» 9 Cu6S 
n»OAJ(lfflft;-&«lM©jRS*t. Sfc4KtSntil;jX 

«£3&3&*t§ £>ti4 i t Whfr ~> fc . BffifflSKtsmt- 1 s 

-S. CuS^30xjid ?tM W43% 

[00 58] bc\hX\ JJBSBfcWiSS LfclDfl-CfHK 

%:Tn%, 0 fct, ^s©Ji£^gtTr4aftco£f± 



[00 59] l5(a)!i777^X^l^^t\ S* 

«H£«86<0iat. 0 5 (c) tC^f =fc 3 fcUiGLfcii/Uf 
fg 3 9 ^tt-iirT r-f y H L^S , Au^<7) V -f ^> H 

§ L?tAl^C0^f-v -y7°23t «^36^P H 1tC?S^ 
S*»HM^T-fiKJlI^#;T'7 5 >y ^ 7WXtS 
itSrft 1 ^ JtBGA. CSP^ -f r<7)f - y T^r-v 'J TWltfffi^ 

ii3 6 nzimm. ? y^y^-mcoi- ? y°M&vm 
m^m*mmzmih&^mmL*mm-t& 

jffSU». i CO* i^a -)V<m&WB8&?<r> \±A,tzm& 
(iSn-3Ag-0. 5Cuf\ #f b° -y 

fc. Cuffi^t>L<{iNi-Aufto#ffi^£7)44^»^-tS) 
Sn-3Ag-0. 5Cu(±A^f(lipS : 217— 22rC)-^-^ hT"ft!lO 

o ^> b'Sit t . -y ymm^bmrn 

[00 60 ] H 5(b) 14, B5 (a) ^L^«ittCfcU 
taSSH^T-Ni^o^ LfcAl 7 ^ >-23^ , *msM 

[006 1 ] 05 (b)^{4Cu4<— ;l^,Sn4<— ^t'^-sT^^ 
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rs4o(£in«B-B' mm) tmtb-oz l£ai:m >23*jp 

Sft L T 4«Mt±^)ST§P (N i -Au 7 5 x jl 42) ££f jfct 

tffn^mmvt>t. bis (b)*«««-c«»tfca 

[ 0 0 6 2 ] . 7K«^<7)3l7C»HM*PT'W7 5 -y 7 
[0063] 6T\ U 7 n— WWMtemM&W&R 

fls ■§> i t; y h T'fc D . JnJE 
< (iJpjBEiie*** srn-tx SrSffl-r s i t mit l 

[0064] i6«i^7-t ^ : A-^SfSgtjfifflLfc0! 

mtAstztfrnfrtlT § fc . Pb7 D — fcfcfcS t Sn-3. 5Ag 
(221°C) , Sn-0.7Cu(227°C) i L < JiSn-5Sb (235*C) ?5*& 

Sbli^fc^4©?ff«B«3& I: fi"4ii:*#i«. 

Sn-3.5Ag. Sn-0.7CuJ3M2&V^JE^ftT&&. Z 
n-Al*f25f V * * -Ci4Sif--y 71^^©^^ 

[0065] ;<o«^(^«fia»JB»«fflflSft(j^ 

tWO i>5li, ©f&#&<59#:*6. ffi!*<7)Sn-5Sbire£>filI 

4. iSPM^LW-itftbSPb:? T*y/W-l*5r 
iw, ^^'^^{t^t^^o S:T'(i230°CL''<.;w; 

at- &tmi±&tit l zMz&mm i . mm±wt lx^-% 

t^SfiTV^ . £^Sl^(i^ii:260 , 'C<? r ) U 7D- 

220°C ?> mif^fe , © 

a^i(l^a5^18MII»±tliSn5Wi^i: LTSn-<5- 
7) %SbtiX,3^f OSfi^E : 236— 243'C)#'-;t-$rffifflt--i. <I t 
T\ SnfcCutf— /HSJ<7)SJiE, SnfcS«H^(Cu,Ni) fcc?) 
RJE5T'SbmSj&nom±^^ 9 . TRBiaffi^Sn (232°C) 
±CD245°CI/<;U;±# £ t tfX'% S „ c\cr>tz 
46, 220°C^55r-oTi>gP^at^ll«^<^4« & 
fc N 280°CTW*^<73^ilT?SlS<i 1 N/mm2(0.1kgf 

sn-pb* 9 H B t m& o . gss**iss < Mtttfa < m&mzm 

4. ZCOtztb, ^'S^Jb^Sn-In^. Sn-Cu-In^L Sn- 



(0—1 ) Ag-Cu. Sn-(0— 1) Ag-Cu-I n^<JD{3A,£' SrfflV ^ £> 
*TO5^*^fflaBW«iaiffl^)B«tt^i: t-X 

commtmwx^ h . saar^. 2^«ii^i#w 
«t -5 -y h v-^ffM^'M* l i ^ 

[00 66 ] -eiT. ££TfiCu*'— ;ki;Sn#— )Vcr>\& 
A,t*m&®ttth . 10— 30//raOfXCu^'-;lxh 10— 30/im 

u^-^^3— 8^mC0Sn^'— ;l-^MiJ:bT"*!jl : 1 (C?M^r 

V \ ; cr>m$:<&m%:^mzV) tyfzL. Nibb-? ^ LfcCu 'J 
-h'51i:Sif->/Ti:<7)^ s Sif--y 78 £Ni#>~5 #46SrJ* 
t^Cur x^^(fcL<(iMor r x?M)4&t(Dm, Cur 
X^^48tW^^7^X±lCNi46o#492:JfiL5tT;l'5 
+ffi^*«50i:(7)P s 1. St/|5l±«r;PSTffi**M50i: 

*mkL. m'C^mPX— ffi LT 'J 7D-S1 l 

^(Cu<7)^(±Cu6Sn5. Ni<^)%^«Ni3Sn4)Ta9S§il 
4«T'\ 260°C (260°C— 280 o C-C"l>i5J) X'&&£&f$ 

iti.*T-OftPbA t 3<±^it|5|^*#&*t-|><l 
[00 67 ] gtC. Sn*6-o§§il^7°7X^'V^^-;P 

r-T"MS5:lK##(t, max350°C, 5^(5—10^ 

Lfc«, ffiU'j7n-- thztx\ nmm 

^fe. ^--yTMiagE(i^.A— X&T'-f k-y bSr® 
[0068] Cu^-Zl-^ft^Dt. Zn-Al^(Zn-Al-Mg. 
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Zn-Al-Ge. Zn-Al -Mg-Ge _ Zn-Al-Mg-Ga^)iiX;£'*— )V 

HflM"* £ S . Zn-Al^teX£*«^-m^< (ft 

Hvl20~160h ffltt^aVWT^MSif-'yrii. SWfc 

i: 

[0069] ifc, ffi3ftP3l7 4 5-(Si02. A1N, -f y 
^-^Hc:Ni#>-->K Ni-Au^§ L*:&?Sr*IAt-£ £ 
ht\ Si^t^)R»3BfiiatoW&cy&. fNffl-*-S^***/hS 

[0070] mum^mmm^mm^n^immmm 

l,Z\%foti%> itfJlOi&ffl R F (RadioFrequency) ^E^' a— ;P5r 

[0071] zcommmMmmmzmtLtz^mmM 
vrtfflitR, c^^yraWtS-ffiU mcm(? 

COH I C (Hybrid ICL A'7-MO S I C^iiftilMT' 

[ 0 0 7 2 ] 17 (amSicO^i/A-Zl/ffi^ ±|CSi^- 
•y T82:!^l LfcWCfc £ . Sico* V /I/»K29±T 

T"& 0 . ±£Si-f- v T&<7)&y V -y Tf- -y THUS ft. 
& . 7°U y hMK22^\«ii^{i:QFP-LSI MT'S A. *H ^Cu 
£ U - K20 Srtf- L Tfi= 0 . 'J - h'20 fc Si S«29 fc CDjgigg 

fiftH. W^ffo, Si*y70Hi&1£rf>71& £Sn-3A 

g(ML* : 22rc)Tmf&L^mmm9izmmth. y°v> 

{i^VS>T18ii. Sn-Ag-Cu^Pb7 U— (4^21<?) 
•J 7 a — B§^S?§I4l LTi>7°U *^22^£7)||SI tis 
ft £ S i ? >y T 8 <n BMIZ X 0 SW W & £ 4: W3B if* < . 
*oSi-Si<0«BBSWfcftJ6*Wfiiatt«r< . fiJMttlBJ 
»i3r^. T'J y Mi22M?)^»') tit, Si 
f - -y T 8 Mzimmotztb U 3 y y;H2*S 3 - h - t 

[0073] MCOUmt LTSi^•yr8(7)(±^^■ 

JjW* SB? l=Sntf> o S tMrt- 1 . m&mz X *) Au-Snffi 



250°C<5Q >J 7 n-ffllTCt4»(t* £ t Ji=Sr < , MoT. 

[0074] (^«3Sl7tJ:4«aiKi. KfKBoaK » Cu 
^ if <0A«#-/Haifcm$*L4 M^lt «t "3 » 
^WcflT tJ 0 , h*^22^c?)|^fci3(tS25 

[00 7 5] SiS»Cft^T. 
^7i7?«, A1203ffiR^)J|«QE«»fflV^* 

rnx-foh* mi. msk^—x h~c\/— f- bus v^z 

[0076 1 17 (b){4GaAs^>yT8£»fca»f£. H«6^ 
tfflt izmtli> Al 203^ ^A-;P*^29^fflV tf^yj- 
Al 7 ^ >23cr>$-—XT'&B$i±L?zim-$'£fc & . G 
aAs t Al 203 1 {±^i55Iffii5E*ij£V U -y T f - y 7°^ 

«Bd»iiiflWO).6mELh-Cft*UJ. {4^/^J¥t ; 0.05 

JRfc t < li^ffitt*BMW> 'J 7n-t«iiWitfc 
4. «4^m ; 0.15— 0.25^£fflV^4;fc 

?-y7tS«at LT{4*^rS^fflVi(f--yraM8) . 
[ 0 0 7 7 ] Al 7 * ytmcO*mi}H7 1 y^MHSrffXD 

mi {c)\±-mw^mm<nmx\ *m\±k\y 

[ 0 0 7 8 ] 07 (d)tiW W^s— ^«CCO^a«32tSI 

SWflB^gtWJB tfc tVU F T -y 

fi\ GaAs^ v rSrltSfcif £ t Jt) s "SItgT"ft 1= . A 

[00 79 ] ^asoJH^^aitWi: LT. RF 
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co^ja.-)v. m^miznvxhnm^zmmx'^h. t 

fz. WIriHfffcLTH:, BgflWIS. /-hy«iyayf( : 
# § ^ ^ a— >HS§&ft*-atf . 

[0080] 08(SRF^^jL-;Hlg^<7)j£ffl^MtM 
ML/i^Ot*^. I8(a)lityi -;K9 BfBHT 
ft "5, H8(b)i±±Htas^*3S:frLT»Jfc¥fflBto 
^WTft&o H^«3t(i. flliS^^-r *«□ 2mm 
f - -y 7°8^M0SFET*^ ifi~?)V^-J <> H-fttCMiE^-S £ 
46, M7x-XT-/r®MTfI«StlTi3D. Htm 

safcuawj&< its ©if aw**, -y 

*U 1005^jWSefflS*iTV^T, ^^-/-^SfifflHiSi 
7xl4SBtCifiMlffle^S*LTV^S. iCTIl WX 

J:3^-yT8. -f'y7Htf n a n 52i4Al 203*^13 £li/,*fS 
M£ flT V ^ . f - -y TWMF!- J4A1 2032£Kl3<?yfir$-&* 

»3^wri.mffii;^fflff«E$ti.. s^cx^-*-^ 
-y rg^a t & Mt^nr s %msi tx>v~ 

jfc -/U59 1 (4@E«S t ± 0 «M W (=SgR § fLT ^ h . ty 
A oWM(h\ y i »23bM 203SS13 k 

54. ^LfesfiriffciOSf^S^i. jMEt^-zp 
f 4 . 7° U y b m t" (c# L T *hSH8BiEa5 t =Sr & » JK« 

HMHHJWftHS i: =5r § t> ft 5 . 
[0081] H9ttH8fcijrtflfiitCtJV^t(i^fS* 

L tz 4 o OTn-fe x £ ^-T 7 n — f- — MUTft & . 
(1). (2)<7)Ta-teXi±1005^<50W^^R. C^'y7°g|5 n a n t 

X\ (l) l4a^H#« J* &«C7 5 y ? x i/^tl 

«, *0>«L Ag^-XbT^yTglW, 

^^■f-S^T'ftS. (2)(i5fctAg^.-X hff--yT 

trrssft.*** s <r>x\ % cnm^imft l t v -f y k 

i-iifcfc&i. (3)(4, l^t<i«i&ffltf>i&ffiPffJHtt£ 



s*»hmt-7 ^ -y ^ xixXT*M-rs^rft s . ; 

0^ii^FP^*^4^S^ft4„ ^-iT", ^o— o 
14, (4)tSLfcrn«t, f-'y7°g|?B a n t*fUT. 7 

0^i4Sn46-5#{4^Sfft4) UHmr*ffiteflJ 
WfL. »ift(7)msa5{CjllEEaifflR(75y^^&fflV^T«> 

±«w-Ni-Au*6-? § «agp^c»l±*T14^^ i Mtt^ 

300~350°C-C5#f B lff Uo(«UT . fl@lfcAill8Hb^1!l 

ftoifciimairfc^^. -etT. U7nHF(«x27 

o— 320"O ta-frtf. E*LTV^gB^-i4Cu. mthiz 
[0082] /hS^'yTg|5 n a n (4. *?«iftAKiIfc:$:& 

[0 083] i8 (C) fi. ilOTi/'i- ^ST'jy 
^*«22t(i:^fi«ig L^MT'ft 0 , ^ y'i-^li 
*\ «^« a n 52^B G A^>f 7^*i#Mi s *HftS 
t$nX ^ 4 . ^»#:ga<4 , v 7°8 & «^*4 

*#frf-'y7°8«5ii^t4iffiK«43cO*^-§ffi^ 

kzvj^tfy? yy^zx r>WMLizi><?>x*h 

MS43«T^|lJ^^{4{4^7^^-;^^s>r21^'ffM§i^T 
V^S, iiX,^'— /WS>T21ti±. 0||i.{fSn-2.5Ag-O.5 

Cu««^*«fflv^<xs. 5rtJ. 0 1 L 

T{4. Sn-(1— 2.5)Ag-0.5Cu^'Si t< , Mi.tfSn-l.OA 
g-0.5Cu£fflVVti>JiV\ 4 ft, ^aHtim^SEa 

[0084] H^coff^Ji; LT14. 4*f , T U V bWftl 
±c7)fl;ffig|?^fc. ^Ji{fSn-3Ag-0.5Cutt^^'(It* : 217 
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tf«U max240°CT-'J 7n-fitSr it'MtS. 

«mft, ¥SE#3£Bftif*£U raa 

x240 <> CT"U 7 a— gic-rs ,1 k TffH^SIft^i-f 4 . 

awtms ^ -r k swigsTft 4 . 

[0 0 85] M^MO, I^^T'jyMS^ 

£f}*4. 7'jy hMtcoMffiftH— <r>\5.A,mzi. 
DflStLfc* 1 , «Wft54k LTl(X)5^coM-co&V vh 

saiiHitfcv^Ttt, m^asA. 

*Li*3&*«ofc«>«jJ: 0 i>lSH3f7Jcof1W]|f>9 , m 

xm.com- 1 (o&msHk&mrc* -tizmzsnx-m 

fcfcVvc£^Lfc*®»ftfc:*tL,TIi» Cu.SnftilllrL 
fcl^^aS*«H3tf **5*J: 0 . Cu, Sniffle L/£« 

x,*f<-jx h ft affl-t*a^-fcwtflH!t*#j«-«. kn 

[0 0 86] ^-^K^A-IC^COfttfcfj^-y 
TcoMJii^>^-i^co®fflMft^-?\ 01 0(a){±U 
- F 7 U-J&tmffl&B&l k ft 311 9 Sh^tX *>LWc 
La6MHfr63{4 2 fflfiTC* L H 1 0 (b) tt 
J^y*r— isCDWmmX'fo*) . Ill 0 (c){i-e<7)— gpcots 
^TC*4 . BWl^/l/COlS&f- ■yT8*^c7)ia{±«±^'47 

ft ^ t t ^ - y yffymmm. (^nmtmw^m wee 

*>4 . U - H««iMi.{f42Al loy^(7)WWr-«jSTS . 

[0087] hi ltiv^-y^-— i/coxgiaft*-r„ * 

fcUdXtfOS) 4 7 S^LT^mWtsf - y 78 ft^-f tf> H 

saw-*. ^^>F®M$n^w*^-yr8{i. § 

6tBl3^4J:ats U-H 5 6k^H3 54iftJ:>3 
v-^^y-fy^fts. ^coflL (fifig £ft. 

Si^TSCOKfflcOUffifi, Cr-Ni-Au, Cr-Cu-Au. Ti-Pt 
-Au , Ti-Ni - AirijEcOHR Cttffl § ft & > * 5 >f XT*ft 
(f^TS^Tft-S.. Au^V^^ri, Au-SnCOlt&COft^Au 



kgft 350°CT-5— lOPWCfr ofc. «i/C^'J¥^UWii:l5!J 
WSllEEi^)fiai(150AnH» ) frblOuMT&iizb Z\h 
T-fe h £ftT i> m&rct>it:. KifiTJf- ••/ Tco^tfx 

#4 vmwmmmx'h o , 5 %jar&a«-cs 

^4. MU«K#fc*tL-Cfc» Sn, SnSRWXrtfSflcf!) 

SCIt CuSflH, Cu&^i:«ttraT'^-y 17-?±C 
&fUBHfc^*Wft«3 260°Ciy.±««ifif' t> 
3SSft«^S o CuKflg^Sfi < $S^- LJiff* f: (Cu 

-Bi, Sn-Ag. Sn-Cu^<7)Pb7 'J— (±^*4ft>o#3& J 2~ &jum 

mm.^mmLx^th. 

[0088] Ell 2l±HKW^75Xf 7^;ty7-y' 
ScBffl L !t MT-$> -So Si f - -y 7°Kffi^'42Al 1 oy CO ^ 7"66 

±^c«^firg67 (#m^-xb67) x-i-frtximzti 
ft. ®f!158T- ; e-;PF$ft..|. 0 ■f-cof*. y-h'tciiPb? 

r'JyhaSS^tWLT, US ; 183'CCOSn-37Pb4± B B H 
{4^f^* ^ ffifflT' § ^iC0T\ max220°CT* 'J7D -W^tfiX' 
%tz> Vby U— ft.^^rl> kSn-3Ag-0.5Cu(I£c& ; 217—22 
rO-C'J 70-g^ftff 0 Zb\,Zti;h<F>X\ max240°Ck 
=5: 0 „ mnWJ£ifi%ffl°C& < ^ I. „ Lcotztb, Si f - «y T 
8 k 42A1 loyCO ^ 7 - '66C0fSMt . ^^COHiftttCO^m^- 

x b t> L < Jijg #^Jftffiffl^-4 k PSifiTcoS *7:iiffiT 

t, ^cot*coiifitt^f^-r-i.ik^Tffi$ft4« 

t\ hcoftt) 0 tcflifiX^fgftfiM-f £ i k 

T\ max270— 350'CT-COft^T"CO3fiJSftilffi-t-S.COT7 P 
b7 U -J^J^fc: J: h WM&fflmmL t£h . i<507°7 
x*v9t*<ylr- i/^commit » Si f - -y T k ^ 7" k ft» 

it^77Xf7?A.y7- ^'i«it-r<T tagffl-c § 

4, ffiiii:. Gull Wing^^fT", Flat^>f7\ J-Lead^ 
-Y 7°. Butt-Leed^-f 7\ Leadless^>f 7°ftfah . 
[0089] El 1 3tta^J4^fS(Cf 4 luSB co^^' 

;HfJtco— s—is^ray-^/pcosn^^^ LfcCu 
t kco^Jg«869(«v «atTOi®, E5Si-4«-^«c 
uk Sn k C0^«ft Mix. 4 fcftNi/AuSS^HH&afcJt UT 
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(*!««) fcai^fcfcfDt, f&IL JEffi LT 150—250 jumP- 

co/iftSnft -5 & L fciffi&ttco r?xf 7? . £> L 
< (4A*iK-;K0H»fc LTCu/Snfto § S#uWB)Mi 

Wtffi(±JJE3~15ju ra C r j£;b 4 fc COT& < . fgco 4^ 

«»:cu(^ L<«Cu/«/^tf)K>-3S LfcfciO. ffitc-fe 
7$7?. -fyv\'-^tfO|^ttcNi/Au. Ni/OX 

[00901 01 3J3IS«0«t!SrftASWBIf WfcM 
<£#lTft4#\ I14ii?nxtM^t»(Mii 

s *) -case htzmmz^h. ? u^emmzzcfew 
^4^*:#:-/^;&^/sna6-^ s Ljtcu&ifco&jgtf-^i: £ 
BflJ&E-S- (15505;) teffl-affc co £ i> coTft 

*) . mmim i 3 1 isc »nfir ft 4 . 

[ 0 0 9 1 ] El 1 5(4Affl«««*t71^ fflv^«^rg 
cODrffiTft "5 , JWrfc^fctttflfcAHBrffi* x EP70T 
i^Lfc. Ell 5(a)l±^fc«^^^S*Lfc«rC» 
4 . £fflc0;< 7y^»<« tliRBWft 0 . 3®K 
cOTtfIMp D pO»/J^ >y^.2.{4325T\ iffi©-r4&flt444;um 

fflS»lifl»**/hS ^ cot- . aifttNOSSJS 

fc & M-tH^rffi^r (I550Z) (cHtffc t> co £■ ;Jt*S L T K t 

SX*:«i£^&4 . «*fl^5iMffiS^»*£-{4Cu 
* :- )V £ & S telte L , ttS-^* t co^mxco^mm 

Sr^-S £E-£-f 4 <! t T\ l4A^B«at»tttc*jfi* 
fc<M1WWCft4. fcti, ^«-rs^«^-;w4^ 

4 . t t4 A,*: fc coffi^-it* i> . £«cojM£. 

[ 0 0 9 2 ] El 1 6 J4*J6£fE4 4 ^ £Mftt^4BGWN!73 
£ yy^Mzm^t LT . #ffl2rfl2 0 WWteSnSrir^li 

T^Tft4,, HI 6(a)(4¥HHT. Hi 6 (b)t4irfflEI 
Tft4 . 

t o o 9 3 ] ei i 7 immx-)\/<7)Rh <o izmm^mm 
ml ft 4 v ^liiKRSRfla&niriB**-^ y wtfccu( «, t 



ttcu/ii^ «> r> % mmmmt^mrch & . m«« 

tc-TS i t T14A^C0E-^a?rA1i^ii^-r- t ^'TS 
4 . 4 . HMfflfc:A«sK-^*ffl*Tfl:^*JBj«t= 4 4 

««*£^tS[^4 i fc « t gp^ttt a tsmmm 

/>(4>ym. ft4^(4^«»tc»LTtfiV^ 
ttt^#^tt4tc0i:#i.4 o ^aflB-co^$(4, rgcoJfS 
Sr200//mt ffL«f l/lOOT^at U^. — Mb LT. 
@; 1— ; 5~15//mK;kC0ffiHtft4<Ii: 
Lv^ JSLh*fBW#tJ:oT=3rS*utfMI!SSIIfc 
BMlzm-J § t ^>HJ L * 5 . *l»Hli±iKai0B 

HTa « ^M^TfgT'ft 4 i t (4 v to t T" 1 5: V * . i fz . 
JJESOIWfctJ ^TBBjSLfc»Sof^iWft t co{4?^co 
ii 0 Tft 4 . AScoS^ fc i4^ico& : ?£-£tf{4X,j'^ 
^4£J±MLT^L^{4A^mTft4 . Sn^r h"coft-5 § 
B£#-T 4 ASI^S^f-* *tjldX3«tm&ffli LTJFM 
L^t4^ifIT"ft 4 o AJRcOfe-? t {4^/icom^Sr#tf 
(^«?m*£B^r4ttA«9fftOJBftfiri6"C» 4 . Sn^r 

ffi-r 4i^/^s<^«Eejrffi-c2b* . ±IE{4^^■rsTft-^ 

T. Mi-JS'^McoS^CucO^TftO. {4A/icofi^ 
^SncOfe^-T'-ft 4 1 cOTft 4 . Cu t Sn 4 * ti/,** 
£3ffi^j£J[I^TffML7t<4^'?iT-ft oT , Cu{4fu^co 
WSsTft "5 , Sn{4MCufi£^c0P^&aft4««IT'ft4 ^>co 
T'ft 4 . mrtet4,t*:?ST"ft ^> T . I^{4^^M % U 7 n- 
Sit4i:Cuf4-fC0*ffiC0^< t @P«4Cu6Sn5t'4 
l 9S^tL4 t coTft 4 „ frrle(4^^;'rgT"ftoT. Cu&^ 
t aH5SSE«SfetOSnl4KJ^^S* U 7 n-£-£ 4 f: Cu 6 
Sn 5 Sr-t-tHbS-ftti "3»^S*L«. icOTft 4 . UIEJ4 
^f^rST'ft -> T , CuS^c0Sfli4 1 0~4 0 jumT'ft 4 

t coTft 4. mim/^tzmTh-ox . cu^^mit3 

— 10ju. mTft 4 t> COTft 4 . HrrK{4A7 , -irSTft r> T . 
HfnaCuS^cO^HfcNifto# t L<{4Ni/Aufto#S£ 
*-f-4tcoTft4o M^^ifSTft^T, KISco^^- 
< fc fc (Wffiffi LT V •> 4SI5^£Snft-3 S -th h COTft 
4. B>TlE«4^irSTft-5T. i£fiA,*:?gO# §^'8 0 ju 
m^A, 1 5 0 /xmTft4 tcOTft 4 . H^riE{4^? / ^fSTft-5 
T, ISi4X,/2TScOif $3&n 5 0aiiA^2 5 0/xmTft4 

«» coTft 4 . llt^Ia{4^7 , -irsTft ot, r^xf y^sf 

Sr*-r4i>coTft4„ i*IEi4^i?ITft-5T. frfECu4 
*) fc SftBBRflafc^^S v *ffiW&7£3T*-4 fc cOTft 4 . 
HfffE{4^mTft-pT, MIECu4 0 t^P3I«l:*vjN§ 
^MtOmTitJ >^—%k. is ] J%^ T)\s$.i~. AlN(a-ft, 
r^S-^A). SiCcoS^Tft4i>c0T"ft4 o 
W^(^)J:I4 Fe ($c) tNi< )£34~36%^ 
L^C>coT\ KRSRffiR^/hSV). ffiffil^«3rc»o 



(*1 5))02-305213 (P2002-305213A) 



< «^^St£#HM4i-CiS^ L . *<7>»E:» £ iW*. - k 
MJ; 0 Jg*Wc Ltz h cOTfo h . MBWX/SBrc* T . 

15XK2 0%T*4fc «Ot$> S . MIES4A 

fat'* o t . £««t t it^zn^^mAism 

L<{i<I^^C0?i-^jS-#tf^JS*'-/I/i: . Sn. IncDk 

fet L < Jii*Lt«a^Hj**t^S|!}f— . Sn. In 
« t" *> t »— PJSLh £ *trt4^iK-^ t $■ In L T . 

fiST&oT. RI2/,/£M:. Sn. InkW-Ag. Bi. Cu. 
Zn. Ni. Pd. Au. Sb^COl vf — S>I3LL£-#tf 

-/W)*Cu. Cirghfe. Cu6Sn5^-^!H. Ag. Ag-Sn-ft-^fij, A 
u. Au-Sn-ffc&«, Al. Al-teffc&». A 1 -Au-fkl^J. Zn- 

& t sofS> So 4 £ . mi eteti^js^'ff -e$> o t . s 

Emm. fcL<ttl^*?«^ttfcSnft-3§, £>L<iiSn 
tBi. In. Ag Au. Cu. Ni . Pdc^-fftj^ — 5j.jLk£^ 
^Ltz*b~?%*MLtzh<nX°$>h . 4fc. 15121380X4 

SrNi. Ni - Au . Cu. Ag. Sn. Au^tO^o^. tL<Sii 

mco^mz^ii xzmvtzh cr>x$> & . * 

tz tb . mm lz ( ^/i^&ix § * 9 => A X * ffi L T y X 
J->y?#-)l<ZftWiZlttzi>cr>X'$>6, £tz. 

^i^tzmx'h -5 t , *^4^<^wa«)iflafcfiMi^)fc 

\ l z\±A,ti*>&t>~ttzit><?m-? : y4 X. L<(±^o±fc 
Sn. InSSWtt^ftoSSJtUT. 

§ 0 l^^lalaa^o{i^^:'rgT"$>o-c. isawsRffiR 



A1N. SiGSE-Cibii^tr**. 4fc, tuieiEtt<7)^7 , -i 

35 1.0 4/s. Ilf)lafaK^ : o<4^^'f5-c'^.'5T. taia^JR^ 

-;K?>ft(3 "3 CAMKtti L<t4ll!46~?# L7t^-#" 

m\tfzi,cr>X"$>Z><, 4Jt. lriBfB«c7)(^^'?iT'S)^ 
T . |»iEftJWf-/K3ffcb 0 t L < {4ffli6o 

csiafci t . ^> l< imfvxnmmtm&mx-fr 

*4rtkUfct><iO*ffl^fei«T*4. 4fc. MIBIB»^ 
f4/W5?ST o T . fflTlB^JR^-;^^ 0 (c^SWHI 
i>L<i4ffl46-5# t^^-#>-. ^5S7?f 

karjK— ^&^»L,fci«Tifc4. 4/c. tfriaiaaw 

I^J^arCfcoT, |g«tOflt LT 1-2 OAtrn. M 
4 t<i43 — 1 5^BTfe5*>iO-C*)5. 4£. fufeiB 

^!^^oi4^fim■r■^)oT . KAiw«-/i^)ftb o tc^m® 
tmcommmzm^iz it. l < 

//m. a4L<(il-5/xm. 7X^? t-Jt(*£/g) : 

2 — 5 xh h t <or* s « o*^s t . m—con 
?mwt. m^.com.^mm.^-t^m^mmx'h^x. 
Em-nm^mw t im-m^i&mz . mm^rsmz 

mm—<F>\tA,t£bm&Z>i l $A,fz\,zZ: USBKS*i.TV^t> 
S^7"k. ^t<?5«aBfff-i:*-6i;-Ki:t«i. S 

*^Pp D n *^rf-s*^sa-c*oT. Mis-com^pi. 
t mmz.com^m&a . ^«»s^ t i^tzmn^-z^ 
tsttrnzsm Lxmm Ltz\±A,tzmx'%>hw.-<r>\±A,tz 
zm^xmwiisti. mm-fnm^&bm&^nwm 
g 0 mm-<wi^tz bmtpt ats £■ ^rr * js ~ eoiiAfe* 

^conT b \±A,tz<T)Wf- *3Tt& ^i±A,fzmMzj±t) 

m^imitmnfiL^cDrsit&isbtzim b%h w,-<n\%^ 
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mm^xmrn^tix^i. h cox-ht . mim^msx* 

ft 5 1 & „ fg-coB^ KB t , Wl-COWrF KB 
AWWEMPfc-frtr tt/,*f*m*£Bi Lxm$LLtz\ZA,tz 

mx$> zm-coi^tzzm^rmmz tt . mm-com? 
£#-r&is_z coiz&tz%m^xm$t$tix^&b<7)T'$> 
®§hZG~t&n?mw.x*fc o x , isie-om^a t ts 

KUlcofl^gPp^i: . Sn#> o £ JB £ & MoS^Cffi 
Snl jffllAi^Oft^iaia^fc^JII t =5r SS— coii^* 

■o t , ifISm— <z>li/Wffc*i tt* Ail^S'P «iCu-Cft * 
t^T"ft?.„ MfEV^KBT-ftoT, fldEft-cttdX*; 

tzcom£nm^m~<D\iA,tzco&mco%±^cowi&& o & 

L , RCU&fttCu 6 Sn 5 Sr #tHb£H fc J: 9 1&£ S *l 

<Ogt± 1 0 — 4 0 /xmfft * b CDTfo h , ffidXFggft 
t*-5t. ISIg— ^(^^Jf $^'8 0 AtBD&^ 15 0 
^mTft*fctf0Tft* o miM^m.X'h'oX . £££ 

4 . mSiVf-mmX'h ~> X, § tclutEH— 0>tt/,rtfli 

wie#swi4^ «t oa&Bs^gbifi'hs ^ffi«e? 

*i>cofft*„ liufEm^-ilBT&oT. mmm~<7)liA, 

-om^ spa t m& t ^rr * •^psarc* o 

^ k m&mcrffl.^cDfflZMiibXi * S Sngp^^^rfS t> O 

«T* 4 . *mtk^ -yy'k. Wmtitf- v -r&KMZtL 
&?7k. m&k<?)1gWtffi7 L k%:Z>V-VkZmz-. IS 

y ^fc «fc <o ma* a^*w*^BT-ft -5 t , im-mw^ 

•y yimmcom^ b itAJSW&f-b * »£■ L£ 

fc» fS^fr-f -yT^KBSft-S^Tt , ftffifca&M 



#ttsarcifc -y T , IS^W*^ ■/ r t K^riiA«^)S 
^ k teA,tz<7)®.?$: S«X«tffllcE** Jnx. s 

v-Yk*mz-. m^wfo^ -y r ^*-ri>*s t s u - 

«S;fvO>Sfe0>T&4. lriE^«^BrftoT. 15 
IBAII<oa : f(4RAI»fcSntJ:0Jeja$*i6'fK^8»CJ: 

<oia*a«>-cv^isnat4i-**^-*«8Baiit± ^s^sn 
xv^hhcniX'foh. mM^J^-)vxhr>x . mrfESlD 

§Pp a p t mimiit&mconTkm&mnn^mzMsb 

X^&SnMttZG't&mMmizJ; t)mMZtLX^i>h<7) 

^ h \±Ltz nz J: "9 tlX v i> coX'h h . 
[0094] 

^kte^Xfoh* 

( i ) ^Kmm^i^tzwmz^^m^m^hxum^ 

[02 ] »tt*075Xf7 ^#-^t4MKS*fc* 

[03 ] tf> HTo-feaco— MSr^ifH^-rVP 
<JO0 

[04] Cu. SnE^l^^35fcJ:4^>f^yHiWa! 
«RH : &-rVt'CO0 

[05] LSI. ^r-Vyr^S^S^-r-g.ifffitv 1 ^ 
600 

[06] ys°V— ty'a- /^Wffl ; tTV^0 

[07] ^iSj.-jvzyvyhmuzmmLtzmm*: 
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[09] RF^^A-zm^rn-feXgr^'f-^a-f- 
*r— F0 

a 

[ill] S!«*»^^-^7ntx&it7 
n— — F0 

CHI 2] T^Xi~-y^J-<y!r~=Jcr,^m^)Vm 



CHI 3] 

0. DtHEI 
[014] 
[01 5] 
[01 6] 

Ltz^-mm. Br®0 

[017] Mffff#«, ^^MWIt^fflV^^r/^iT 



^SfilHt £ ffl ^ fc t x/t^ Hf H0 



I. #-#">i&a 

3.Sn#— ;P 
5.d— 

II. W/U3S 
13.A1203MK 

15.i^ftfflt-? 
17.Cu,Snffl£$S 

2l.li/Wf;tf— ;W\>7 



4.Sn 

8.Si^->yT 
10.fi» 

i2.>-un-y^vp 

14.W(^S)-Cu*o# 
16. fill 

is. Ayr 

20. U-F 

22.ru yy-mm. 



23. A\y 4 y 

25-U-Ft^Jf^-gP 
27.yX£'?f 

31. Cu 

33.CuX;l^-^-^S#: 
35. 1 7--f ^tfVF 
37.«^S^ 
39.r-f*>K 
41.iHj±* 

43.4>ffi*« 

X 

45. -ft^Ni 
47. {iA.fi 
49.Cu^-X 
51.CuU — F 

53.Cu.A°>y H 
55.Sn-Ag-Cu^{i/,£f 

57. ^A«g|S 

58. fMI 

60.W-Ni-AuJIKSffi 

62.Au#)-5§1E1I 
64.^fi£tfe« i^-v?) 
66.;? 7* 

68.ti/i./i 

70.Cuffl(1fWfffl) 
72. 

74. SI 



24. 7 j ybcom&m 

26. U— F 

28.»^» 

30.ffi^ 

32.*HM> 

34.Ag-Pd»* 

36.AlN^fffiK 

38. Cr-Cu-Au 

40. ItAsfzm 

42.Ni-Aui6^^^^ 

44.Cr-Ni-Au^^5-^ 

48.Cu-r' X? 

50. A1203te«S^ 

54. TQFP-LSI 
56. 'J - F 

59. XA'— ;P 
61.W-Ni(it<(i:Ag- 

63.^U6g|3* 
65. 'J-K71/-A 
67.^«^-Xh 
69. Ml 

71.CuSH(*#|lfH) 
73.«V«*t 
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